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SPECIFICATION 
TITLE 

PIPE FLOW STABILIZER 

FIELD OF THE INVENTION 

The present invention relates to flow stabilizers and more particularly to flow 
stabilizers for use in pipes. 

BACKGROUND OF THE INVENTION 

A known characteristic of fluid flow, such as the flow of liquid in a pipe, is the 
turbulence of the flow. Turbulence in a pipeline can be created by bends in the pipe run, 
connections with other pipes, partially opened valves, constrictions in the pipe, as well as 
moving mechanical devices such as the moving elements of a pump such as a pxrnip rotor, 
diaphragm, vanes, etc. 

Frictional losses and other problems develop as a result of turbulent flow, which 
problems disappear or diminish as flow becomes more laminar. There are known devices 
used to reduce turbulence in a fluid flow such as the flow straightening devices shown in U.S. 
Patents Re. 31,258; 3,946,650; 2,929,248; 3,113,593; 3,840,051; 5,307,830; 5,309,946; 
5,495,872; 5,762,107; 6,065,498; and 6,145,544. 

Devices such as those disclosed in U.S. Patents 5,197,509 and 5,323,661 are known to 
eliminate or reduce elbow induced turbulence in pipe flows, being positioned upstream of the 
elbow. These devices actually change a straight flowing stream and impart a rotation to them 
about the flow axis and upstream of the elbow.. 

hi certain pipe line configurations, fluid control devices such as valves are provided in 
the pipe line downstream fi-om a pump or other turbulence causing structure such as a pipe 
elbow. For example, the valve may be a check valve to prevent the reverse flow of fluid 
when the pxmip is not operating, the valve may be used to completely pinch off the pipeline to 
stop the flow of fluid, without shutting off the pump, the valve may be used to throttle the 
fluid flow through the pipe downstream of the pump as a way of fine tuning or balancing the 
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flow volume to meet different requirements, even though the pump might normally provide a 
greater flow volume than is desired. Some valves combine two or all three of these features. 

When valves of these types are used downstream of a pimip, it is standard and 
customary practice to space the valve 5 to 10 pipe diameters downstream of the pump. This 
is necessary to allow the turbulence created by the pump to subside, to allow the flow to 
become more laminar, so that operation of the pump is not hampered, such as excessive 
forces being applied to a partially closed valve. In situations where the pipe diameter is large, 
this requires a significant pipe run between the pump and the valve. For example, in the case 
of a 10 inch diameter pipe, the valve should be spaced 50 to 100 inches from the pxmip. 
Oftentimes the space for this length of pipe run is not available. 

Therefore, it would be an improvement in the art if a device or arrangement were 
provided to allow for a shorter pipe length to extend between a pump or other source of 
turbulence in a fluid flow and a valve or other fluid control device that is negatively affected 
by turbulent flow. 

SUMMARY OF THE INVENTION 

The present invention provides a device or arrangement to allow for a shorter pipe 
length to extend between a pump or other source of turbulence in a fluid flow and a valve or 
other fluid control device that is negatively affected by turbulent flow. 

A connecting segment of pipe is provided with a flow straightening device which 
significantly reduces the required length of pipe between the source of the turbulence, such as 
a pump, and the fluid control device, such as a valve. The connecting segment may be 
provided with other features, such as shock or vibration absorption, misalignment 
compensation, or fastener conversion elements. 

These and other features and advantages of the present invention will become 
apparent upon a reading of the detailed description and a review of the accompanying 
drawings. Specific embodiments of the present invention are described herein. The present 
invention is not intended to be limited to only these embodiments. Changes and 
modifications can be made to the described embodiments and yet fall within the scope of the 
present invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of a pipeline incorporating a flow stabilizer 
embodying the principles of the present invention. 

FIG. 2 is a side elevational view partially cut away of the flow stabilizer. 

FIG. 3 is an end perspective view of the flow stabilizer. 

FIG. 4 is a partial side sectional view of a valve mounting arrangement. 

FIG. 5 is a schematic illustration of a pipeline with a turbulence reducing system 
embodying the principles of the present invention. 

FIG. 6 is a side elevational view of another embodiment of the flow stabilizer. 

FIG. 7 is a side elevational view of another embodiment of the flow stabilizer. 

FIG. 8 is a side elevational view of another embodiment of the flow stabilizer. 

FIG. 9 is a side elevational view of another embodiment of the flow stabilizer. 

FIG. 10 is a side elevational view of an embodiment of the turbulence reducing 

device. 

FIG. 11 is a side elevational view of another embodiment of the flow stabilizer. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention provides a device arranged to stabilize a fluid flow in an 
enclosed space, such as in a pipe line or other fluid conduit. Although the present invention 
is not limited only to pipelines, as an illustrative embodiment of the invention, it is shown in 
such an arrangement. 

In FIG. 1 a conduit in the form of a pipeline is illustrated generally at 10 and includes 
an upstream pipe portion 12 and a downstream pipe portion 14 arranged for carrying fluids in 
the downstream direction and interposed between the two pipe sections are a series of 
elements which act on the fluid flow. Specifically, a turbulence creating device, such as a 
pump 16 which may be driven by a motor 18 is used to draw in fluid fi"om the inlet pipe 
section 12 and to drive that fluid toward the downstream pipe section 14. As a result of the 
action of the pump, which may incorporate moving intemal components such as vanes, 
rotors, diaphragms, etc. as is well known in the art, turbulence is created in the fluid flow as 
the flow leaves the pump. Other types of turbulence creating devices in pipelines are well 



09793953-0039 

known and include bends or elbows in the pipe, changes in the pipe diameter, partially open 
valves or other flow restrictors, inlets or outlets to other pipes, and rough pipe interiors. 

A fluid control device 20 in the form of a valve is positioned downstream of the pump 
16 and may be used to control various features of the fluid flow as the fluid moves into the 
downstream pipe section 14. For example, the valve 20 may be a check valve which would 
prevent the reverse flow of fluid from the downstream pipe section 14 toward the inlet pipe 
section 12 in the event that the pump 16 stops operating. The valve 20 may be used to 
completely pinch off the flow of fluid from the inlet pipe section 12 to the outlet pipe section 
14, even though the pump 16 may continue to operate. Further, the valve 20 may be used to 
throttle or balance the fluid flow from the inlet pipe section 12 to the downstream pipe section 
14 so as to control the flow volume through the downstream pipe section 14, particularly in 
those instances where the pump 16 operates on a constant and fixed output level. The valve 
20 may be able to supply one, two or all three of these different functions. 

The proper operation of the fluid control device 20 is hampered when the fluid flow 
therethrough is turbulent. Specifically, back checking may be ineffective when a back check 
valve is placed in an area of turbulent fluid flow, precise control of the volume of fluid flow 
may not be achievable when a flow control valve is placed in a turbulent area and even the 
operation of a pinch off valve may be negatively affected if such a valve is placed in an area 
of turbulent flow. For these reasons, it has been necessary in the past to supply a straight 
length of pipe between a turbulence creating device, such as a pimip, and a flow control 
device, such as a valve, with the length of straight pipe being on the order of five to ten pipe 
diameters. The present invention provides a flow stabilizing device 22 which can be inserted 
between the source of turbulence, such as the pump 16, and the flow control device 20 and 
has a length shorter than five to ten times the diameter of the pipe, to thereby reduce the 
spatial displacement requirement between the pump 16 and valve 20, in this case, which is 
particularly useful in situations where the pipe diameter is large. 

An embodiment of the pipe flow stabilizer of the present invention is illustrated in 
more detail in FIGS. 2 and 3. 

The pipe flow stabilizer 22 has a first end 24 which includes a first mounting 
arrangement 26 for moimting the first end to a portion of the pipeline, for example, directly to 
the pump. In the embodiment illustrated, the first end 24 comprises a flange 25 and the first 
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mounting arrangement 26 comprises holes formed in the flange to receive through bolts 28 
(FIG. 1) which can extend through a similar flange 29 on the pump 16. Appropriate gaskets 
may be utilized between the pump flange 29 and the pipe flow stabilizer flange 25 to effect a 
fluid tight seal therebetween. 

The pipe flow stabilizer 22 has a second end 30 with a second mounting arrangement 
32 for mounting the second end to the pipeline, for example, directly to the valve 20. In the 
illustrated embodiment, the second end 30 may also comprise a flange 31 which mates 
directly to a flange 33 of the valve 20 and the moimting arrangement comprises a series of 
bolt holes 32 to receive through bolts 34 (FIG. 1) to clamp the two flanges together. Again, 
appropriate gaskets or other materials may be utilized to effect a fluid tight seal between the 
two flanges. 

In other pipeline arrangements different types of mounting arrangements may be 
provided including male or female threaded portions, slip fit arrangements to be soldered or 
welded together, compression fittings and other well know fluid conduit connection 
arrangements. A different mounting arrangement may be provided at the first end 24 as 
opposed to the second end 30 to accommodate different connection needs for various 
components of the pipeline system, thus allowing the pipe flow stabilizer 22 to also function 
as a fastener conversion element where different components of the pipeline require different 
types of fastening or mounting arrangements. 

Interposed between the first end 24 and the second end 30 is a conduit section 38 
which is designed to contain the fluid flowing through the pipeline. Depending upon the 
fluid, the conduit section 38 maybe required to be constructed of different materials, 
particularly where the fluid is corrosive or abrasive. The conduit section 38 may also be 
fabricated in a way to be able to absorb or dampen shock, vibration or mis-aligmnent in the 
pipeline system. For example, the walls of the conduit section 38 may be formed of a flexible 
and resilient material while still maintaining integrity to prevent leakage of the fluid 
contained therein. In the embodiment illustrated in FIGS. 2 and 3, the conduit section 38 is 
formed of a flexible metal hose commonly available in the industry which has an external 
metal braided layer 40 and internal corrugated pipe layer 42. Such a constraction will permit 
and absorb axial and radial movements between the first end 24 and the second end 30 so that 
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such movements are not transmitted along the pipeline, or are greatly reduced, while 
imparting no thrust load to the remainder of the pipeline. 

Other types of absorbing conduit may be utilized, for example the flexible connector 
disclosed in U.S. Patent No. 5,273,321 and incorporated herein by reference, could be utilized 
for the conduit section. 

Litemal of the flow stabilizer 22 is a flow straightening device 50 which is used to 
straighten and stabilize the fluid flow, causing the fluid flow to transition from a turbulent 
flow towards a laminar flow. The flow straightening device may comprise a plurality of 
vanes 52 extending longitudinally in the fluid conduit. For example, in the embodiment 
illustrated, the flow straightening device 50 comprises four vanes 52, with each vane arranged 
perpendicular to adjacent vanes. The vanes 52 may extend along a portion of the distance 
between the first end 24 and second end 30, that is, they may be of a length less than, equal 
to, or greater than the distance between the first end and second end. Also, the vanes may 
extend across the full intemal diameter of the fluid conduit 38 or they may be shaped in a 
manner wherein they do not occupy the entire intemal diameter of the fluid conduit. For 
example, as illustrated in FIG. 2, the vanes are provided with a hydrodynamic shape, that is, a 
shape which further assists in the transition from turbulent flow towards laminar flow such 
that the edges of the vanes are formed of soft or gentle curves without abmpt changes in 
direction. This shape assists in stabiUzing the fluid flow and helps to prevent vortex shedding 
and other turbulent events. This shape also allow for lateral or radial movement of the second 
end 30 without causing the vanes to contact the inside layer 42 of the conduit section 38. 
Other configurations of flow straighteners, including a plxwality of thin walled pipe lengths, 
screens, perforated plates and other arrangements, such as disclosed in U.S. Patent No. 
5,495,872 and incorporated herein by reference, could be utilized. 

An arrangement for mounting the flow straightening device 50 to the pipe flow 
stabiHzer 22 as illustrated in FIG. 4. In this embodiment, the flow straightening device 50 
comprises a flange 52 which has an enlarged foot portion 56. The foot portion 56 is captured 
in a recess 58 formed in the first end flange 25. The vane 52 could be welded, epoxied or 
secured in some other fashion to the flange 25 if it is desired to secure the two components 
together. Otherwise, the vane structure 52 could be loosely captured in the fluid conduit 38 
with the foot 56 engaged by the recess 58 of the flange 25 to prevent downstream movement 
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of the vanes 52. However, in most situations, due to the turbulence at the first end 24, it is 
preferred to secure the flow straightening device 50 to the remainder of the pipe flow 
stabilizer 22. 

As a further enhancement to the invention, or as a separate element, a device may be 
provided to reduce or eliminate turbulence at the turbulence creating device, such as an elbow 
or other discontinuity in the pipeline. For example, in the pipeline illustrated in FIG. 1, often 
times the upstream pipe section 12 comprises an elbow leading directly into the pump 16. If 
the flow of liquid into the pump 16 is turbulent, then the operation of the pump is less 
efficient and in some cases, damage to the pump could result. In these situations, it would be 
beneficial to introduce a turbulence reducing device, such as those disclosed in U.S. Patents 
5,197,509 and 5,323,661, and incorporated herein by reference, upstream of the turbulence 
creating device to reduce or eliminate any turbulence that might otherwise be created. 

As shown in a schematic illustration in FIG. 5, when a turbulence reducing device 60 
is used in a pipeline 61 with a flow straightening device incorporating the principles of the 
present invention, the flow would first encounter the turbulence reducing device 60, then a 
turbulence creating device 62, such as an elbow 64 or pump 66, or the combination of an 
elbow and a pump, and then the flow would encounter a flow straightening device 68 and 
finally the fluid control device 70, such as a valve. In situations where no fluid control device 
is positioned closely following the turbulence creating device 62, the flow straightening 
device may be omitted. Thus, for example, where an elbow closely precedes a pump, the 
turbulence reducing device 60 would still be of value and benefit by conditioning the flow 
entering the pump. 

The flow straightening device 68 of FIG. 5 could be a flow straightening device as 
shown at 22 in Figs 1-4, or could be provided in other embodiments and with other 
attachments, such as shoAvn in FIGS. 6-9. In FIG. 6, the flow straightening device 68 is 
comprised of a first connection end 80, a flow straightening portion 82 and a reducer 
connection 84 with the flow through the straightening device being in the direction of arrow 
86. The connection end 80, as illustrated comprises a groove connection for mating to 
another piping section with an appropriate connector, as is known. The connection end could 
also have a flanged connection as shown in FIGS. 2 and 3, or other types of connections, such 
as threaded ends or flush ends for attachment by welding or soldering. 
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The order of the parts could also be reversed as illustrated in FIG. 7 showing flow first 
through a reducer 88, then a flow straightening portion 90 and finally through a connection 
end 92. The reducer 88 could be replaced with a reducer/elbow 94 as shown in FIG. 9, or a 
straight, non-reducer elbow 96 as shown in FIG. 8. For each of these embodiments, the 
connection portion, at either the connection end or at the reducer or elbow, could be a flanged 
connection, a groove coimection, a threaded connection or a weld/solder connection. As 
described above, the fluid conduit section having a length of less than five times the diameter, 
refers to the flow straightening portion, and not to the elbows, reducers or connection 
extensions that may be formed integrally or attached to the flow straightening portion. The 
elbows, connections and reducers, if provided, are considered to be a portion of the pipeline 
conduit rather than the fluid conduit section that provides the flow straightening, even though 
these parts may be formed integrally with or come preattached to the fluid conduit section. 

The turbulence reducing device 60 could also be provided with attachments such as a 
reducing elbow 98 as shown in FIGS. 10 and 11, and may be provided with a flange end 100 
(FIG. 10), a groove end 102 (FIG. 1 1), a threaded end or a weld/solder end. 

The present invention has been described utilizing particular embodiments. As will 
be evident to those skilled in the art, changes and modifications may be made to the disclosed 
embodiments and yet fall within the scope of the present invention. The disclosed 
embodiments are provided only to illustrate aspects of the present invention and not in any 
way to limit the scope and coverage of the invention. The scope of the invention is therefore 
only to be limited by the appended claims. 
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